BIRMAN, LUBOTZKY, AND McCARTHY
H 3 %'2 FIGURE an involution on H U/49 which exchanges H; and /4j., and extends to a 2 is a Dehn homeomorphism of M which is supported on H U/49 U P, so that -j twist about Yk, k :/= i, j. The homeomorphisms 2, 3, '/'23 generate a subgroup Go of /(M) which contains the infinite abelian subgroup A 0 generated by '12, 3, 3, and Go/Ao $3, the symmetric group on 3 letters. Now, in addition, choose an abelian subgroup A of /{ (Ms, l) and "Embed a copy, A i, in each Hi". Then Go,Ao,A ,A2,A 3 generate a solvable subgroup G of /{ (M) which contains an abelian subgroup (the group generated by Ao,A,Az,A3)of finite index.
The proofs of Theorems A and B use Thurston's classification theorem for single elements in the group {(M):
THURSTON'S THEOREM ([Th] , [FLP] In this theorem, the system A is in general not unique, as is easily seen when has finite order. We will need something more, and so we introduce in Section 2 the concept of an "essential reduction system". As a by-product we will be able to improve Thurston's Theorem by showing: THEOREM C. A system A satisfying the conditions of Thurston' ). In particular rank(Za,) cardinality(z). (1) is well known and we omit the proof. Clearly, therefore Z c_ kernel(O / ). To see that Z is contained in the center(kernel(0 A )), Example. In Figure 2 , let -= -. Then c is an essential reduction class for -, (see Appendix, Expos6 4, [FLP] ) but/3 is not, even though -(/3) =/3. The reason is that i(fl, 7)4: 0, but (7)= 7.
We now establish some of the properties of essential reduction classes and adequate reduction systems. (2), we conclude that u cannot be a nontrivial power. Hence u identity, so /X'(-n) is adequately reduced.
Case 2. i(7,s') =/= 0. Then ' is a family of arcs, at least one of which passes through N. As before, we may assume that n was chosen so that each component of ' is preserved by A'("). Applying Lemma 2.4, and the fact that N is not a pair of pants, we conclude that there exists '(N) such that i(k',6)=/= 0 and t,(6)= . As before, we conclude that this is possible only if , identity.
Therefore, /'(-") is adequately reduced. 
